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are special structures present at the terminal ends of sensory nerves that receive stimuli and transmit ther 


* Classified according to presence of 
capsule into: 


a - 


1) Meissner's corpuscles. 


2) Pacinian corpuscles. 
1)Free nerve endings. 3) Ruffini corpuscles. 
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) Krause's end bulbs. 


A) Unencapsulated Recptors 


* Site: skin, cornea, mucus 
membrane of visceral organs,..... 


* Structure: as the afferent n. f. 
approach epidermis lose their 
myelin sheath penetrate 
epidermis run between 
epidermal cells — terminate by 


knobs. xor be » 
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Epidermal 


Free n. enfling 


| Myelin sheath 


wlina and Ross, 2046 


* Site: around shaft of hair 
below level of sebaceous 
glands. 


Structure: The naked fibers 
branch and form a basket-like 
arborization around the 
sheath of the hair follicle. 


* Function: mechanoreceptors 
respond to displacement of 
hairs. 


* Site: epidermis of the palmer 
surfaces of hands and planter 
surfaces of feet. 


e Structure: 


The afferent n. f. loses its 
myelin and Schwann cell 
sheathes expands into a 
concave terminal disc closely 
applied to t Kel’s cell. 


«Function: T e 
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Concave termínalldisc 
Merkel's cell 


Myelinated F. | ` 


Encapsulated Receptors € 
Pacinian Corpuscl >>= 


* Site: dermis, pancreas, 
periosteun,....... 


e Structure: large ovoid structure. 
The afferent n. f. loses its 
myelin after entering 
corpuscle runs axially 
terminate as club-like 
surrounded by numerous 
concentric layers of flat 
modified Schwann cell 


onion appearance" 


Site: dermal papillae of skin of ` 
palms, soles, fingertips. 

e Structure: oval in shape. After 
afferent n. f. enter the base of the 
corpuscle > branch > run in a spiral 
course in between > transversally 
oriented flattened Schwann cel 

* Function: respond to fine (light) 


touch and two points tactile 
discrimination. 


Meissner's Corpuscle 7 mn 
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Nerve impulse 


elt is the site at which nerve impulses 
are transmitted from one neuron to 
another. 


>The synapse is formed of: 


1. The presynaptic terminal: 
expanded to form terminal button. 
It contains numerous mitochondria 
and neurotransmitter vesicles. 


2. The postsynaptic terminal: with 
transmitter receptors and ion 
channels to initiate a new impulse. 


3. The synaptic cleft is a narrow 


Axon of presynaptic neuron — 


Mitochondria 


Microtubules 


Calcium —ÉÓÁA 
of cytoskeleton 


(Ca?*) ions 


Voltage- regulated € ^ A Sapte vesicles 
calcium (Ca?*) containing 
channel | EE X acetylcholine (ACh) 


Synaptic 
cleft 


tylcholine 


Acetylchol neb 


—— reris 


space (20-30nm) separating the f recepior ptem. Sum AN eine 
to open (Na+) ions Receptor protein 


pre- and postsynaptic membranes. 


a Postsynaptic neuron 
Junqueira`s Basic Histology; Text and Atlas. 13*^ Edition (20: 


A. Synapses are classified UT LN to the site of 
termination of the axon on the C, 


1. Axodendritic 
2. Axosomatic 
3. Axoaxonic 


B. Functional classification of synapses. 
1.Excitatory 2. Inhibitory 


C. Synapses are classified according to the mode of 
transmission of the nerve impulses: 

1. Chemical (neurotransmitters) 

2. Electrical (gap junction) 

3. Mixed 


Gap junctions are characteristically associated with 
which of the following? 

a. Axodendritic synapses 

b. Axoaxonic synapses 

c. Axosomatic synapses 

d. Dendrodendritic synapses 


e. Electrical synapses i i i 
You are examining the receptors of vibration sensation. What 


is the characteristic feature the help you to identify this 
receptor? 

a. Extensive branching of the nerve 

b. Transverse arrangement of Schwann cells 

c. Concentric arrangement of Schwann cells 

d. Dilatation of the nerve ending forming Merkel's disc 

e. Parallel arrangement of collagen 


Which one of the following is a character of the 

Merkel s tactile discs? 

a. They are found between the Schwann cells. 

b. Merkel's cells are connected to epidermal cells by 

hemidesmosomes. 

c. They are non-encapsulated receptors. 

d. The nerve fiber forms basket arborization 
wbichrefrthedollewingiis founcdsmppresynaptic terminal? 
a. It possesses transmitter receptors. 

b. It contains neurotransmitter vesicles. 

c. Its cell membrane exhibits depression. 

d. Its nerve fiber terminal forms basket arborization. 
e. It contains choline esterase enzyme. 


Which of the following is a character of Merkel's 
tactile disc? 


a. They are found deep in the dermis. 

b. Connected to epidermal cells by desmosomes. 

c. They are encapsulated receptors. 

d. The nerve fiber end in a spiral form. 

e. Schwan cells are found arranged in concentric 

Vibsatrag tuning fork is primarily testing the function of 
which of the following sensory receptors? 


a. Pacinian corpuscles 
b. Kraus end bulbs 

c. Meissner corpuscles 
d. Merkel cells 

e. Free nerve endings 


Spinal cord gray matter 


Posterior 
horns (sensory 
— — nuclei) 


Gray commissure containing ^. 
central canal lined by columna 
ependymal cells 
small lateral horn 
(T1-L3) 


A 


Anterior horns 
(motor nuclei) 
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Nuclei in gray matter: 1) Dorsal gray column (seny 


nuclei) 


1) Dorsomarginal nueless—— > 
- Capping the dorsal horn 

- Extends the entire length of the spinal 
cord 

2) Substantia gelatinosa of 
Rolandi: 

-Extends the entire length of the 
Spinal cord. 
-Formed of Golgi type Il neurons, 
that possess highly branched, "a 
unmyelinated axons. cara 

3) Nucleus proprius dorsalis 

(main sensory nucleus): 

" Extends the entire length of the spinal cord. 

" Just ventral to the substantia gelatinosa. Nuclei 

" Provides input to the lateral and ventral 

spinothalamic tracts. 
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4) Clark's nucleus 

“ava (Nucleus dorsalis): 

" Intermediate zone of 

MER the spinal cord (base 

a ait widen of post. Horn) 

wes * Extends from C8-L3 

"7"  '* Large multipolar cells 
with prominent Nissl 
granules 

«ws Eccentric nucleus. 
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inal-cord-13-638 


Nuclei in gray matter: 2) Lateral gray column €» 


| 
The intermediolateral nucleus: p UN 


" Composed of small multipolar cell bodi« 
" Between T1 and L2, 3: 


Preganglionic sympathetic neuror 
" Sacral levels S2-S4: 


Sacral parasympathetic nucleus 


— Substantia gelatinosa 


Intermediolateral 
Sacral parasympathetic 
Retrodorsolateral 


Embryologically, they developed 
dorsolateral to the central canal and 


migrate laterally, forming 
intermediomedial and 
intermediolateral cell columns 


Dorsomedial 
Dorsolateral 

Lumbosacral 
Ventrolateral 
Ventromedial 


New Five Year Program Neuroscience Module 16 


nuclei) 


Medial group 


" Extends almost the 


entire length of the 
spinal cord. 

Between T1 and L4 it is 
subdivided into two 
components, the 
dorsomedial and 
ventromedial groups. 
Provide innervation for 
the skeletal muscles of 
the abdomen, the 
intercostal muscles, and 
the muscles of the trunk 


Nuclei in gray matter: 


Central group 


" Present only in the 
cervical and lumbosacral 
segments of the spinal 
cord. 

" |n the cervical region, 
there are: 

- Phrenic nucleus (C3 to 

C6) 

- Accessory nucleus (C1 

to C6). 

" |n the lumbosacral 
region: 

- Lumbosacral group (L2 

to S2 


3) Ventral gray column (mo@yr 


| Lateral group 


" Present only in the 
regions of the spinal 
cord responsible for the 
motor innervation of the 
upper and lower 
extremities 

(CA-T1 and L2-S3). 

Subdivided into: 

- Ventral group, 

- Dorsal group 

- Retrodorsal group 


Postromarginal nucleus 


fT x 
Substantia gelatinosa my, 
Main sensory nucleus e D 
Main sensory nucleus EN 


—— Ventral horn 


Clark's, intermediomedial, intermediolateral 
„nuclei 
Lamina VIII 


es 
Groups of motor nuclei 
Grey matter around the central canal 
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Spinal cord levels €» 


[Sacral | Lumber | Thoracic | Cemical | 
BEEN NEN EM. NEM 
“Rounded | Rounded — 


E m Thin Thin, Posterior m 
divergent 


| Thick | | | Thick | Anterior | Anterior horn | 


LN» NO — Rees [Natal or Lateral horn 


Less than Less than Greater in White matter 
cervical cervical amount 


https://o.quizlet.com/ZQO5Zx-DLgPo1gB4L-P. 
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Which one of the following spinal cord levels has thick 
anterior and thin posterior horns? 

a) Cervical 

b)Upper thoracic 

C) Lower thoracic 

d)Lumber 

e) Sacral 


| Quiz © 


A patient has a loss of tactile discrimination and 
position and vibratory sensation in his right arm. 
What is the most likely location of this lesion? 

a.A tigi vi | Left 


Neuroscience Module 


| Quiz © 


A patient has a loss of tactile discrimination and 

position and vibratory sensation in his left leg. What 

is the most likely location of this lesion? 
ight 


ü A H 


a.A 
b.B c i 
c.C 
d.H 
e.G D 'E 
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| Quiz €» 


A 57 year old man has a tumor that is compressing the 
spinal cord. The mass has caused a loss of discriminative 
touch sensations from the skin of the back. The rest of the 
neurological exam is normal. Which of the following is the 


tumor. pgst.Jikely compressing? 
(B. Lateral part of the cord 
() C. Ventral horn 
()D. Several dorsal rami 


()E. Cauda equina 
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| Quiz €» 


A 57 year old man has a tumor that is compressing the 
spinal cord. The mass has caused a loss of discriminative 
touch sensations from the skin of the back. The rest of the 
neurological exam is normal. Which of the following is the 
tumor most likely compressing? 


Manow 
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| Ouiz © 


A patient has left sided spastic paralysis, 
hyperreflexia and Babiniski sign. What is the 
most likely location of the lesion? 

Right Left 


CANT 
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| Quiz €» 


A patient presented with muscle fasciculations. 
What is the most likely location of the lesion? 


| Ouiz © 


A patient presented with a loss of pain sensation in 
his left leg due to spinal cord injury. What is the 
most likely location of this lesion? 
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| Quiz €» 


A 37-year-old man presented with right Horner's 
syndrome. Which of the following is the location of 


the lesion? 
a.l 
b.2 
C.3 
d.4 
e.5 
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Neuroscience Module 


| Quiz €» 


Identify points A-G of the spinal cord cross section below. 
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| Quiz €» 


The intermediate zone of the cord gray 
matter contains which of the following? 


A- Dorsal root ganglion cells 

B- Gamma motor neurons 

C- Lower motor neurons 

D- Preganglionic sympathetic neurons 
E- Upper motor neurons 


| Quiz €» 


Label the following diagram 
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| Quiz €» 


Following an automobile accident that injuries his back, a 35- 
year-old man develops radiating pain in his lower back. The 
pain is accompanied by weakness in both of his legs. He notes 
some anesthesia of his perianal area. He also now has difficulty 
starting a stream of urine. CT studies show a bony fragment 
from the L3 vertebra that has been pushed backward and is 
compressing the subarachnoid space. The compression of which 
of thé following structures may cause his symptoms? 


( B. Axis 
( C. Cauda equina 
OD. Spinal cord 


CO E. Vertebral artery 


| Quiz €» 


Label the following 
diagram 


Dr Manal Hasssan, Dr Mostafa 


A 14-year-old girl is referred to a pediatric neurologist after an emergency room 
physician notes that she experienced almost no pain after badly burning her forearm 
while cooking. On neurologic examination, the girl is found to have loss of pain and 
temperature sense on the ulnar surface of both forearms, while light touch, vibration, 
and position senses are preserved. MRI examination of the spinal column 
demonstrates a 1-cm mass of the interior of the high thoracic spinal cord, above which 
there is a 1.5-cm, fluid-filled dilatation of the area of the central canal. Later resection of 
the mass demonstrates an ependymoma. In this patient, the pattern of sensory loss Is 
most likely to be due to involvement of which of the following? 


C) A. Anterior horn 
C) B. Anterior white commissure 


© C. Dorsal spinocerebellar tract 


C) D. Fasciculus gracilis 


C) E. Lateral corticospinal tract 
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| Quiz €» 


Which of the following best describes the 
Clark's nucleus? 
a. It has central nucleus. 
b. It is multipolar cell. 
C. It contains few Nissl's granules. 
d. Present in spinal cord levels C6-L3 
One ófctiesifolkdteumi dis NON character of the Merkel s 
tactile discs: 
A. They are found between the epidermal cells. 
B. Merkel's cells are connected to epidermal cells by 
desmosomes. 


Ond EMANE foteuang'RONCEEREÉCRaracter of Meissner's 
dórpuschérve fiber forms tactile meniscus. 
A. It is an encapsulated nerve ending 
B. It is present in dermal papillae. 
C. The Schwann cells are arranged in two cores. 
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| Quiz €» 


À child burns her index finger on the stove. Where do the nerves that detect this sensory information first synapse? 


A. Dorsal horn 

B. Dorsal root ganglion 
C. Nucleus cuneatus 
D. Ventral horn 


E. Ventroposterolateral nucleus of the thalamus (VPL) 
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The cerebellar cortex 


Composed of transverse folia. 
Each folium contains a core of white matter 


covered by a gray matter. 


The cerebellar cortex is formed of 3 


MÀ auo - Granule cells. 
- Stellate cells - Purkinje cells - Golgi type II 
Milli ————— || CES. 

D a ee - Cerebellar 


islands 
(Glomeruli) 


Outer most layer. 
2 types of cells: 


Climbing fibre Mossy fibre Axons of Purkinje cells 


hite matter «— Granular layer ——4»«Purkinje» «Molecular layer» 


Wr 
Efferents n 


| 


Deep part of the molecular layer Superficial part | of the Site 
molecular layer 
Found in the same layer Dendrit 
es 
Form basket-like terminal Pass parallel to the surface of 
arborizations around  purkinje the cerebellum, to synapse 
cell bodies with the dendrites of purkinje pees 


Fibers of the molecular layer: Outer at col 
a) Dendritic arborizations and axons 


of its own cells. 


b) Dendrites of cells in the deeper 
layers (purkinje cells and golgi type II 
cells). 


c) Climbing fibers, the afferent 
fibers to the cerebellum. 


d) Axons of granule cells which form 
parallel fibers parallel to the long 
axis of folia. 


Purkinje Cell layer 


* middle layer of the cerebellar cortex formed 
of one type of cells ( Purkinje cell) 
* large cells, arranged uniformly in a single 


row along the upper margin of granular 


layer. 
e Cell body: Each cell has a large flask- 


shaped cell body. It has a vesicular central 
Dendrites: . . 
nucleus. and coarse cytoplasmic Nissl’s .. 
Form a fan-like dendritic tree, at right angles to the long axis of the surface. 
- TRARNE Fes branch to give rise to primary, secondary and tertiary 
branches. 


- Primary and secondary branches are smooth, while the tertiary branches 
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Purkinje Cell layer €» 


* Axons: 

- They represent the efferent pathway from the cortex. 

* Myelinated passing through the granular layer and white 
matter to synapse with deep cerebellar nuclei. (Some 
axons bypass the deep cerebellar nuclei and leave the 
cerebellum to reach the vestibular nuclei). 


* They give collaterals that synapse with Golgi type II and 
basket cells. 


Granular layer €» 


Cerebellar islands (Glomeruli): 
These are irregularly dispersed p: 
non cellular areas, composed of a 
complex synaptic structure forme 
of: 
1) Mossy fiber terminal . 
2) Dendrites of numerous gra” 'e 
cells. 
97 | "unction: 
This structure excites granular cells which in turn excite purkinje 
cells. Axons of granule cells (unmyelinated fibers), ascend vertically 


to the molecular layer and synapses with Purkinje cell dendrites. 
Granule cells are the only excitatory neurons in the 
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Analyze the connections between the cerebellar 


island histological structures 


Afferent fibers entering the cerebellum from a) Spino- 

cerebellar tracts, b) Cuneo-cerebellar tract c) Ponto- 

cerebellar tract d) Vestibulo-cerebellar tract 

end as mossy fibers in the cerebellar islands 
Synapse with dendrites of the granule cells that send parallel 
fibers to the molecular layer| 


Parallel fibers synapse with dendrites of Purkinje cells which 
give the cerebellar cortex output 


6 Layers of the cerebral cortex €» 


I Molecular layer: P — 

Most superficial m ; dd 

Formed mainly of nerve fibers and cells of Cajal (absent ' M "am Fly 

adult brain) {| X " 4 4 | 
Q eu l, | 


Nerve fibers include dendrites of pyramidal ar “| 
fusiform cells and axons of Martinotti cells (| 


II External granular layer: 


-closely packed granule cells whose dendrites terminal : 


athe: wglecular | er, -Lhein axons descend to the dee | 1 | | 1 


COrtiCal Jayvers. : "n 
small an theditim sized pyramidal cells -H----- LT 


Their dendrites pass to first layer, while their axons enter white matter. 


IV Internal granular layer: 


closely packed granule cells. whose dendrites terminate in the molecular layer 


- Their axons descend to the deep cortical layers. 
- It also contains the outer band of Baillarger. 


Layers of the cerebral cortex © 


V_Internal pyramidal layer: 


Formed of large and giant pyramidal cells. Their axons 
project to enter the white matter as projection fibres. In 
motor area 4 these cells called giant cells of Betz. It 
gives the corticospinal tract 

- It also contains the internal band of Baillarger. 


6) The multiform layer: 

contains fusiform cells. 

Their denderites pass to the molecular layer 

- Their axons enter the white matter as projection fibres. 

- Cells of martinoti whose axons pass up to the molecular layer 
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Myelin stir 


Cellular stain 
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Differences between sensory and motor cortex) 
Motor cortex Sensory cortex 


; 1) It is relatively thinner than 
1) It is the thickest zone in the motor cortex. 
whole cortex. 


2) It tai losel ked 
2) Large pyramidal cells are E cells. Ics EE 
found in layers III and V, Pk lona 
giant pyramidal cells (Betz) are 


seen in the fifth layer. 3) Pyramidal cells are ill defined. 


3) Granule cells are rare or 
absent. 


Which of the following fibers is present in 
the molecular layer of the cerebellum? 


a.Mossy fibers 
b.Golgi cell axons 
c.Parallel fibers 
d.Basket cell axons 
e.Pyramidal fibers 


Which of the following fibers share in the 
formation of cerebellar islands? 


a.Climbing fibers 
b.Mossy fibers 
c.Purkinje fibers 
d.Stellate fibers 
e.Basket fibers 


Parallel fibers in the cerebellar cortex arise from which type of neuron? 


()A. Basket cell 
C) B. Golgi cell 
© c. Granule cell 
O D. Purkinje cell 


C) E. Stellate cell 


Which of the following is most likely directly influenced by mossy fiber input? 
OA. Basket cells 

B. Deep cerebellar nuclei 

O C. Granule cells 

© D. Purkinje cells 


O E. Stellate cells 


From which of the following structures do climbing fibers originate"? 


O A. Cerebral cortex 

©) B. Inferior olivary nucleus 
O C. Pontine nuclei 

O bD. Spinal cord 


() E. Vestibular nucleus 


TI "IDC————— — e —— P—F( 
Which of the following cell types has an excitatory function? 


A. Basket cell 


B. Golgi cell 
C. Granule cell 
D. Purkinje cell 


E. Stellate cell 


Which of the following cells make direct excitatory effect 
on Purkinje cells? 


a. Stellate cells 

b. Golgi cell type Il 
c. Granule cells 

d. Vestibular cells 
e. Basket cells 


Which cortical layer contains the neuronal cell bodies of axons in the corticospinal tract? 


| ( A. Layer! 
(OB. Layer II 
O C. Layer Ill 
( D. Layer IV 


QE. Layer V 
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A 70-year-old man presents with sudden 

attack of right sensory loss. Which of the 
following cells in the cerebral cortex are 

most probably affected in this patient? 


Analyze the connections between the cerebellar 


island histological structures 


Afferent fibers entering the cerebellum from a) Spino- 

cerebellar tracts, b) Cuneo-cerebellar tract c) Ponto- 

cerebellar tract d) Vestibulo-cerebellar tract 

end as mossy fibers in the cerebellar islands 
Synapse with dendrites of the granule cells that send parallel 
fibers to the molecular layer| 


Parallel fibers synapse with dendrites of Purkinje cells which 
give the cerebellar cortex output 


Cerebral & Cerebellar cortex €» 


Complet 


“The cerebellar island is formed of: 
1.Mossy fibers 
2.Granule cell dendrites 
3.Golgi cell axons 


The layers of the cerebral cortex are: 
1.Molecular layer 


2.Outer granular layer 
3.Outer pyramidal layer 
4.Inner granular layer 
o.Inner pyramidal layer 
6.Multiform layer 


Cerebral & Cerebellar cortex €» 
Compare 


bet = 
Basket cells & Stellate cells .1 


Golgi type II Cells & Granule Cells .2 


Motor cortex & Sensory .3 
cortex 


Compare 
between: 
Basket cells & Stellate cellis .1 


Deep part of the molecular Superficial part of the 
layer molecular layer 


Found in the same layer 


Form basket-like terminal Pass parallel to the 
arborizations around purkinje surface of the 
cell bodies. cerebellum, to synapse 
(a single cell makes synapse with the dendrites of 
with many Purkinje cells up to purkinje cells 

10 cells) 


Site 


Dendrites 


Axons 


Compare 


b@piesrtype Il Cells & Granule Cells .2 


Found in the upper parts of 
the granular layer 


Extend in all layers of the 
cortex 


End within the cerebellar 
glomeruli 


Small cells having large 
rounded nuclei and thin 
rim of cytoplasm with 
few Nissl’s bodies 


Show claw like endings 
that terminate in the 
glomerulus 


Their axons ascend to 
the molecular layer, 
where they bifurcate to 
give rise to parallel 
fibers that synapse with 


Cell body 


Dendrites 


Axons 


Compare 
DeAWESP cortex & Sensory cortex .3 


1) thickest zone in the whole 1) relatively thinner than motor 
cortex. cortex. 


2) Large pyramidal cells are 
found in layers III and V , while 
giant pyramidal cells (Betz) are 
seen in the fifth layer. 


2) It contains closely packed 
granule cells. 


3) Pyramidal cells are ill defined. 


3) Granule cells are few. 


Cerebral & Cerebellar cortex €» 


Identify the structure and label the structures 
ruben al hrr munal ean, = 


- F Í 
LI = — + 


1.Granule 
cells 

2.Golgi cells 

3.Mossy 
fibers 


“fiber 


Closed medulla at level of motor decussation 


Posterior median sulcus 

i | 
Nucleus gracilis, 
Nucleus cuneatus 


Fasciculus gracilis 


Fasciculus cuneatus 


| -Spinal tract of 
Fd trigeminal nerve 


.~ Spinal nucleus Pain 


E. at of trigeminal nerve & 
I" i E 3 ie 7 


Central cana 


Lateral-—__ 


corticospinal tract __— Posterior 
spinocerebellardract 
ace 
7 Anterior 


| spinocerebellar tract 
a pe 
Anterior gray column” 


knterior median fissure 


Decussation of PYF on above that level leads to contralateral hemiparesis 


Closed medulla at level of motor decussation 


sracile tract 
Gracile nucleus 


uneate tract 
neate nucleus 


<— rin 
\ C 
S 


pinal tract of 

tesa Pinal 
nucleus of 

igenialal 


canal 
»orsal spinocerebell. 


/ 


Rubrospina / entral spinocerebellar 


iterior gray column’ 


Vestibulospine 


Pontine RS Tectospina . 


o e / / pinothalamic 
dM 
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Closed Medulla----- Sensory decussation -- 
Weigert Pal 


amm Fasciculus 
gracilis " gracilis 
Fasciculus 
Mis Nucleus 
ini cuneatus 
pains faute 
temp of (CN V] nerve Hypoglossal 
face [CN XII] nucleu: 
Nucleus of Internal 
€ sii of arcuate fibers 
[CN V] nerve Sensory 
Proprioceptive o (lemniscal) 
sensations on Medial decussation 


opposite side of dffdniscus- 


body 


Lesion leads to contralateral heT 


Mucleus 


Pyramid 


ipa 


uracile tract 
m gracile nucleus 


y XP — accessory Cuneate nucleus 
| ke du m | TR = 


iP Cuneate tract 


pu" i W 47 J"*^eguneete nucleus 
al " i SIS ATA! Hucleus 


| of trigeminal 


Hypoglossal nucle 


Sensory 
decussation Dorsal spinocerebellar 
Internal arcuate 


fiberS'ubrospina z ge DE : <7 ] Wentral spinocerebellar 
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Arciate nucfe 


A dentist anesthetizes a nerve in order to eliminate 
painful sensations that may result from a procedure to 
be performed on a mandibular tooth. Where do the 


anesthetized pain fib-^-- ~~ E^^36^ ya 


a.l 
b.2 
C.3 
d.4 
e.5 
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Quiz €» 


Neurons that respond to taste sensations in the anterior 2/3 
of the tongue are in which of the following locations? 


Which of the following tracts carry conscious 
proprioception from the right side of the body? 


R 4 l 12 3 L 
a.3 1 EN x i Qu 5 
b.6 : 
c.9 111 6 
d.12 T 
e.15 15 
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A patient suffered deviation of the tongue to the 
right side after a carotid endarterectomy. Which of 
the following was injured during the operation? 

R 


Dango 
PRWNe 
e © 


After getting up one morning, a 64 year old man felt as 
if the left side of his face is burning. During the 
neurological examination, he — to respond to pin 


pricks on the left side of the ils qr", y^ nlloing 
is injured? T 2 MM 
a.l 1 Y s E. 5 
b.2 | m il ae. Be 
c.3 O* ED. ee — da- 
d.4 | day 3 7 
e.5 15 


After suffering a stroke, a patient has right spastic hemiparesis, 
a loss of position and vibration sense of his right body and his 

tongue is deviated to the left. Which of the following is the most 
likely location of the lesiorg 


a.1,3,7 T 2 
b.1,5,7 152 
C. 1,6,9 14: 
d.10,15, 

17 15 
e.10,12, 16 — 


A patient has hoarseness and difficulty swallowing, loss of 
pain and temperature sensations from the body contralateral 
to the lesion and from the face ipsilateral to the lesion, and 


Horner's syndrome. Lesion includes which of the following 
areas? qat. | 


a.l 
b.2 
C.3 
d.4 
e.5 
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Cerebral & Cerebellar cortex €» 


Complet 


1.Molecular layer 
2.Purkinje cell layer 
ar layer 


3. G 
The jn AD layer of the cerebellar cortex is 


formed of: 
1. Outer stellate cells 
2, Basket cell 


The graular layer of the cerebellar cortex is 


formed of: 
1. Granule cell 
2. Golgi cells 


Which of the followina cells Giant cells of Betz are present in 


are not found in the cerebrum? which layer of the cerebral cortex ? 
a) Pyramidal cells. a)Pleomorphic 

b) Purkinje cells. b) External granular 

C) Granule cells. c)Internal granular 

d) Fusiform cells. d)External pyramidal. 

e) Cells of Martinotti e) Internal pyramidal. 


The dendrites of Purkinje cells of 
the cerebellar cortex synapse with 


the axons of which cell? Inner band of Baillarger is present in 
which layer of the cerebral cortex ? 

A. Deep cerebellar nuclei a)Pleomorphic 

B. Golgi cells b) External granular 


c)Internal granular 
d)External pyramidal. 
D. Granule cells e) Internal pyramidal. 


C. Pyramidal cells 
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Quiz 
A patient presents with left sided hemiparesis 
and a left sided weakness of the left lower face. 
He also has a dilated right pupil, an a and 
depressed right eye. Wh 
location of the lesion? RT 
d. 


b. 2 


P" 


720 
UI A UJ 


p 


A 35-year-old man is brought to the emergency room 
after a motor-cycle collision that cracked his helmet. 
When the man regained consciousness, a full 
neurological examination showed that he cannot 
abduct his right ey«1 Which of the followina structures 
is most likely damac;« E à 


2 
b. 2 


0 0.0 
Ui PA UJ 
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Which of the following structures send fibers through 
the middle cerebellar neduncla? 


BH 
T i 
C. 3 : 2. 
d. 4 | 3 
e. 5 : J 
T» oo 
(F F 


a — 
A 50-year-old man complains to a physician that he can no longer hear phone 


conversations with his right ear. The problem has developed over the last 3 years. A 
hearing test demonstrates a marked unilateral sensorineural hearing loss at all 


frequencies in the right ear. The left ear has normal hearing. Which of the following is the 
most likely site of the lesion causing this man's problem? 


Im Im IAM 
moy [yy I 


| 
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| Quiz €» 


A /2-year-old man begins to notice resistance when he tries to raise his arms. He walks 
with a stooped posture and his feet barely leave the floor when he walks. He seems to 
lack facial expression and has difficulty swallowing. A slight tremor is evident in his 
hands when he is sitting down. In which of the following areas would degenerating 
neuronal cell bodies most likely be found in this patient? 


© A. Substantia nigra 


© B. Motor cortex 
© C. Spinal cord 
© D. Striatum 

© E. Thalamus 
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| Quiz €» 
A 72-year-old man begins to notice resistance when he tries to raise his arms. He walks 
with a stooped posture and his feet barely leave the floor when he walks. He seems to 
lack facial expression and has difficulty swallowing. A slight tremor is evident in his 
hands when he is sitting down. In which of the following areas would degenerating 
neuronal cell bodies most likely be found in this patient? 


PANTY 
U1 APUNE 
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| Quiz €» 


A 45-year-old businessman suffers a stroke. He has a spastic hemiparesis on the right, 
as well as a dilated pupil and exotropia on the left. Chewing and swallowing are normal, 
but the patient has difficulty keeping liquids inside his mouth on the right. A lesion in 
which of the following locations could account for all of this patient's symptoms? 


© A. Caudal pons 

C) B. Medulla 

© C. Midbrain 

C) D. Precentral gyrus 
C) E. Rostral pons 


| Quiz €» 


A 50-year-old man complains to a physician that he can no longer hear phone 
conversations with his right ear. The problem has developed over the last 3 years. A 
hearing test demonstrates a marked unilateral sensorineural hearing loss at all 
frequencies in the right ear. The left ear has normal hearing. Which of the following is the 
most likely site of the lesion causing this man's problem? 


A. Cochlear nucleus 

B. Inferior colliculus 

C. Medial geniculate nucleus 
D. Middle ear 


E. Primary auditory cortex 
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Neurological examination shows loss of touch sensation on one side of a patient's face. 
These sensory fibers from the face project into which nucleus of the brain stem? 


C) A. Principal (main) 


C) B. Mesencephalic 
© C. Solitary 

© D. Spinal trigeminal 
© E. Ambiguus 
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Neurological examination shows loss of touch sensation on one side of a patient's face. 
These sensory fibers from the face project into which nucleus of the brain stem? 


D oncto 
Ui UN H 


Neurological examination of a 50-year-old woman showed 
that she cannot wrinkle her forehead and cannot close her 
right eye. Which of the following is most "eJ the location 
of the lesion? | | 


a. 1 


o ono 
U 4» WN 


* The following important structures are located in 
which level of the brainstem ? 


1. The red nucleus lies within the superior level of 


midbrain. 
2. The facial colliculus lies in the superior level of the 


pons. 
3. The motor nucleus of the trigeminal nerve lies in the 


inferior pons. 
4. The abducens nucleus lies within the superior level of 


the pons. 
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* Which of the following structure is indicated 
by the arrow in the provided diagram? 


1.Spinal nucleus of trigeminal nerve 
2.Abducent nucleus 

3.Facial nucleus 

4.Lateral vestibular nucleus 
5.Dorsal cochlear nucleus 


| Quiz €» 


* Which of the following statement is correct 
concerning a transverse section through the 
inferior level of pons? 


A. The facial colliculus is formed by roots of 7t nerve 
around 5" nucleus 

B. The vestibulocochlear nerve emerges near midline of 
basis pontis. 

C. The pontine nuclei lie between the transverse pontine 
fibers. 

D. Cortico-pontine fibers pass through ICP. 


E The madial lamnicciic witheite lana axic liac vertically 


* Which of the following structure is indicated 


by the arrow in the provided diagram? 


1.Mesencephalic nucleus of trige 
2.Oculomotor nerve nuclei 

3.Red nucleus 

4.Superior colliculus nuclei 
5.Substantia nigra nuclei 
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* Which of the following statement is correct 
concerning a transverse section through the 
superior level of midbrain? 


1.Corticospinal fibers pass via lateral third of the 
crus cerebri. 

2.The oculomotor nerve traverses the red nucleus. 

3.The trochlear nerve emerges on the 
interpeduncular fossa. 

4.The superior colliculi present in the tegmentum of 


midbrain. o 
E The central nrav mattarancirclac rhe rad niicloi: 


